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manufacturers (Briggs, 2003) . Consequently, pollution from cement plants remains a persistent problem with attendant health risks.
However, archaeological evidence shows that some plants such as milk thistle (Silybum marianum), red clover (Trifolium pratence), and dandelion (Taraxacum officinale) have been used to prevent or remove toxins from the body (Mindell, 1992) . Milk thistle has been used for more than 2, 000 years as an herbal remedy for various ailments, particularly liver and gall bladder disorders. Several studies suggest that substances in milk thistle, especially a flavonoid called Silymarin, can protect the liver from toxins. Silymarin has antioxidant and antiinflammatory properties and may help the liver repair itself by growing new cells. Laboratory studies also suggest that Silymarin and other active substances in milk thistle may have anticancer effects, which can stop cancer cells from dividing and reproducing (Agarwal, et al., 2006) . Moreover, red clover contains isoflavone, which might help protect against heart disease, stop cancer cells from growing, treat skin problems, and stop coughing (Kuhn and Winston, 2008) . The dandelion also has antioxidant properties, and its roots and leaves are used to treat liver, kidney, skin, and eye problems. Therefore, there is an urgent need to evaluate the potential of some phytonutrients for reducing the effects of cement dust on humans and animals living near cement factories.
II. Materials Animal Husbandry
One hundred and fifty albino rats weighing between 185 and 200 g were sourced from the Department of Biochemistry, University of Ibadan in August 2009. The rats were made to acclimatize to the ambient environment for seven days before commencing the research. Pellet feeds from the F. A Feeds industry, AgegeLagos and water were given to the rats ad libitum.
Source of the Plant Materials
The plant materials-roselle, moringa, ginger and 'ugwu' were purchased from Ketu in Lagos metropolis, Nigeria. They were identified by a curator, Mr. Odewo T. Kolawole, in the Department of Botany, University of Lagos. The voucher numbers of the authenticated samples are LUH 4394, LUH 4558, LUH 4396 and LUH 4395 for roselle, moringa, ginger, and 'ugwu', respectively.
Preparation of the Plant Materials
Fresh leaves of the individual plant materials were washed gently to remove impurities and air-dried under shade for one week. The dried leaves were milled into a powder using laboratory mill, Norris Limited, Poole, England at the Department of Pharmacognosy, University of Lagos. A mixture of the individual plant materials was also obtained by mixing the four parts each of the ground plant materials in the ratio 1:1:1:1. The ground plant materials were then stored in desiccators before use.
Preparation of the Plant Extracts
The bioactive compounds were extracted from the plant materials using the method of Okigbo and Ogbonnaya (2006) . Fifty grams (50 g) powder of each plant material and the mixture were put in 500 ml 95% cold ethanol and was allowed to stand for 72 hours. The extracts thus obtained were filtered with muslin cloth and evaporated to dryness at a temperature of 40±2 o C. The resulting dried extracts of each plant material yielded 6.6 g, 6.5 g, 6.2 g, 5.9 g, and 6.1 g of roselle, moringa, ginger, 'ugwu' and mixture, respectively. These dry extracts were reconstituted in water and were the decoctions used for the experiment.
Acute Toxicity Test
The acute toxicity of the crude extracts of the plants was measured using the 'Classical LD 50 ' method described by Gabriel et al. (2008) . Albino rats (36) of both sexes weighing between 183 and 205 g were used for the studies. The rats were randomly distributed into six groups of 6 rats each and were denied food and water 12 hours before commencing the study. The control group received only distilled water, and the test groups were orally administered doses of 200, 400, 500, 700, 1500, and 2000 mg kg -1 of the crude extracts. The general symptoms of toxicity were monitored and recorded for each group within 24 hours. The rats were given the extracts at a dose of 400 mg kg 
III. Methods

Study Design
The rats were placed into six groups of 18 rats each. Group one was the control, and groups two through six formed the test rats. The entire rats were exposed to cement dust at a cement factory in Shagamu, Ogun state, Nigeria. The activities of ALT, AST and ALP in the rats were evaluated using standard protocols, before commencing the experiment. The test rats were then treated with ethanol extracts of roselle, moringa, ginger, 'ugwu' and a mixture of the plant extracts, respectively. The control rats received only distilled water. The activities of ALT, AST and ALP in the rats were again monitored for 180 days.
Liver Enzymes Studies
The activities of the enzymes in the exposed rats were carried at the Biochemistry Department, National Institute of Medical Research, Yaba, Lagos.
Determination of Alanine amino Transferase (ALT)
The ultraviolet method described by Bergmeyer and Bernt (1974) was used to determine ALT activity using Randox test kits (RANDOX laboratories, Crumlin, Antrim, UK). The reagent for ALT assay composes of Phosphate buffer containing L-alanine and α-oxoglutarate. ALT activity was measured by monitoring the concentration of pyruvate hydrazone formed with 2, 4 -dintrophenyl hydrazine. The absorbance of the sample was read against the reagent blank. α -oxoglutarate + L -alanine L -glutamate + pyruvate. Enzyme activity is expressed as a Standard International Unit (U/I).
Determination of Aspartate Amino Transferase (AST)
The blood serum was extracted into plain bottles after centrifugation of the blood samples at 3, 500 rpm for 10 minutes. AST activity was determined by the Coloremic method using Randox test kits as described by Bergmeyer and Bernt (1974) . Reagent blank was prepared with 0.5 ml of phosphate buffer containing Laspartate and α-oxoglutarate and 0.1 ml of distilled water. The reagent was stirred and incubated for 30 minutes at 37 0 C. After incubation, 0.5 ml of 2, 4 -dinitrophenyl hydrazine was added and allowed to stand for 20 minutes at 20 0 C. The serum (0.1 ml) was then added to 0.5 ml of phosphate buffer as described above, 0.5 ml of 2,4 -dinitrophenyl hydrazine was also added to reagent blank and sample, respectively. The absorbance of the sample was read against the reagent blank after 5 minutes at 546 nm. α -oxoglutarate + L-aspartate L -glutamate + oxalocetate. Enzyme activity is expressed as a Standard International Unit (U/I).
Determination of Alkaline Phosphates activity (ALP)
The ALP activity was determined by the spectrophotometric method according to Bergmeyer and Bernt (1974) using Randox test kits. The serum (0.02 ml) was added to 1.0 ml of reagent containing diethanol -amine buffer, pH 9.9, Magnesium Chloride (Mg Cl 2 ) and Substrate (pnitrophenyl phosphate). The mixture produced was stirred and absorbance taken after 1, 2, and 3 minutes using a timer at 405 nm in a spectrophotometer. Change in absorbance taken after 2 and 3 minutes was used to determine the final absorbance of ALP. Enzyme activity was expressed as a Standard International Unit (U/I).
STATISTICAL ANALYSIS
The Statistical Package for Social Sciences (SPSS) version 17 for windows was used for all analysis. Comparison of data between the test and control groups was calculated using Student's t-test. p<0.05 was considered statistically significant.
IV. Results
Acute Toxicity Test
The results of the acute toxicity test showed the plant extracts were nontoxic to the rats even at a dose of 2000 mg kg -1 . The general observations showed no mortality occurred 24 hours after administering the plant extracts. However, the rats that received roselle extract displayed a readiness to take more, and were licking the cannular used to administer the extract. The rats that received ginger, moringa, 'ugwu' and mixture extracts did not show any signs of illness. Tables 1-3 show the bioprotective efficacy of the plant extracts in the liver enzymes of the exposed rats. The test rats showed mild to moderate levels of the liver enzymes compared to the control rats. Table 1 shows the control rats had an18.2 u l -1 ALT increase, whereas the rats fed with roselle, moringa, ginger, 'ugwu', and mixture extracts had 12.9, 9.9, 6.2, 7.1 and 4.6 u l -1 ALT increases, respectively. The AST increase in the control rats is 16.2 u l -1 , whereas the rats administered with roselle, moringa, ginger, 'ugwu', and mixture extracts had AST increases of 14.2, 10.1, 7.4, 10.2 and 7.9 u l -1 , respectively (Table 2) . , respectively. Figures 1-3 are graphical representations of bioprotective efficacy of the plant extracts on albino rats exposed to cement dust for 180 days. The test rats had a significant (p<0.05) higher percentage of bioprotective efficacy compared to the control. Significant differences (p<0.05) were also observed in the percentage bioprotective efficacy of the test rats.  Data are expressed as Mean ± SE  Mean values with different superscripts 'a' and 'b' along the same row are significantly different at P <0.05  RDL = Randox Laboratory Services, UK. 
Efficacy of the Plant extracts on the Liver Enzymes of the Exposed Lab Rats.
V. Discussion
The abnormal levels observed in the liver enzymes, Alanine amino transferase (ALT), Aspartate amino transferase (AST) and Alkaline phosphates activity (ALP) of the control rats that received distilled water only could have stemmed from liver damage caused by toxic elements in the cement dust. These enzymes are mostly found in the liver cells, which release them into the blood stream when there is injury (Dan, 2011) . Mild to moderate levels observed in the test rats compared to the control rats may be owing to the scavenging and antioxidant activities of flavonoids, tannins, glycosides, saponins, reducing sugar, and phlobatanins found in the plant extracts. All these phytochemicals could have protected the liver tissues from free-radicals damage, and worked for the overall well-being of the rats. Hepatoprotective effects of 'ugwu' plants have been reported by Iweala and Obidoa (2009). Janakat and Nassar (2010) also reported the aqueous extract of Terfezia claveryi almost normalized the effect of carbon tetrachloride (CCl 4 ) on liver function enzymes of albino rats as a result of the high antioxidants present in the plant. Milk thistle (Silybum marianum), containing flavonoids, has demonstrated the ability to normalize liver enzyme levels in participants whose liver had been damaged by toxic chemicals (Steven, 2011) .
VI. Conclusion
The study has shown the phytonutrients could help ameliorate or reduce the effects of cement dust on liver enzymes of rats exposed to cement dust. Therefore, the inhabitants of such places should be advised on the importance of including these phytonutrients in their diet. These phytonutrients could also be produced in forms to be taken as daily supplements for their overall well being. 
